differentiate between the movement patterns of these two strategies. 
adequately explained the movement data using a test of absolute fit, which consisted of a 169 G-test on uniform pseudo-residuals (Sokal & Rohlf, 1981; Zucchini & MacDonald, 2009; 170 Auger- Méthé et al., 2015) . All analyses were completed in R (R Core Team, 2015) and the 171 code used to complete the analyses is available on Github
172
(https://github.com/MarieAugerMethe/CCRWvsLW/tree/v2.0). See Auger-Méthé et al.
173
(2015) for more detail. The collars of all of these animals were programmed to collect locations at regular time 210 intervals. Transforming sampled steps into biologically relevant steps is among the most 211 difficult challenges of using GPS data in ecology (Hebblewhite & Haydon, 2010) , and 212 various methods have been proposed (e.g., Codling & Plank, 2011) . We chose to use the 213 local turn method, a technique that creates one step out of all consecutive sampled steps 214 with a turning angle smaller than a threshold angle (see Codling & Plank, 2011; 215 Auger- Méthé et al., 2015) . This technique, as well as other similar methods, can cause the 216 misidentification of CCRWs for Lévy walks (Codling & Plank, 2011; 217 Plank, Auger-Méthé & Codling, 2013) . However, misidentifications are more likely to occur 218 when high threshold angles are used (Codling & Plank, 2011; 219 Plank, Auger-Méthé & Codling, 2013) . We chose a threshold angle of 10 ○ because this 220 small value limited the potential for misidentification and interpreted movement in the 221 same general direction (i.e., any sampled step within the 20 ○ forward sector) as part of a 222 biologically relevant step (Auger-Méthé et al., 2015) . To verify that variations in threshold 223 angles did not affect the results, we also explored a range of threshold angles. We show in
224
Appendix S1 that the results were broadly similar regardless of the threshold angle used.
225
Note that this local turn method can impact the test of absolute fit based on turning angle 226 distribution (Auger-Méthé et al., 2015) , and we presented only the test of absolute fit for 227 the step length distribution. Because missing locations can affect steps defined by the local 228 turn method, we included only individuals that had a time series with < 30% of the 229 locations missing. We also limited the time series to those with a minimum of 50 steps
230
(Appendix S2 presents the range of sample size). We applied the models to the data from 231 each individual separately. 
Results

233
According to AIC c , one of the CCRWs (CCRW a or CCRW l ) was the best model for more 234 than 98% (53/54) of all movement paths and for at least 95% of the movement paths of 235 each species (Table 3) . For all species, the mean Akaike weight, w CCRW , of paths with a 236 CCRW as best model was > 0.94. According to the test of absolute fit, some of the 237 movement paths best described by a CCRW were not different from it: 48% of caribou,
238
25% of grizzlies, and 0% of polar bears (Table 3) . While the TLW and CRW were never 239 the best model of a movement path, the BW was the best model for one of the 22 
243
For comparative purposes, we also present the results when the CCRW a , CCRW l , and 244 CRW are excluded from the analysis and only the TLW and BW are considered as 245 alternative hypotheses. Both the TLW and BW have a uniform probability density 246 function to describe the turning angle frequency, and the same step length probability 247 density functions as in Edwards et al. (2007) . Thus comparing the AIC c of these two 248 models can be considered equivalent to current methods used by others to find evidence for 249 11 the Lévy walk. The TLW was better than the BW for 75% of the grizzly bears and 8% of 250 polar bears (Table 4 ). The rest of the movement paths, including all caribou paths, were 251 better described by the BW. While the BW was sufficient to explain the movement of half 252 of the caribou and one grizzly bear, it was insufficient for all polar bears. All movement 253 paths were different from the TLW according to the test of absolute fit.
254
Many of the parameter estimates for the CCRWs (CCRW a or CCRW l ) indicated that the 255 movement paths could be divided into two distinct phases (Table 5 ). First, the mean step 256 length of the intensive phase was shorter than that of the extensive phase for all species
257
(λ i > λ e ; note that 1 λ + a represents the mean). Second, the extensive phase for the grizzly 258 and polar bears had more directed movement than the intensive phase (κ e > 0). However,
259
we had weaker support for caribou, as the mean confidence interval for the scale parameter, 
Discussion
270
We found substantial support for the two versions of the CCRW. 98% of the movement 271 paths had one of these CCRWs as best model. Of these movement paths, 28% were for some species. These discrepancies indicate that although our versions of the CCRW can 282 approximate the movement better than the three other models we investigated, it might be 283 an incomplete representation of the search strategy used by some of the animals we studied.
284
We found no movement patterns consistent with the Lévy strategy, which is in line with 285 recent studies suggesting that Lévy movement may be less common than originally thought 286 (Edwards et al., 2007 (Edwards et al., , 2012 James, Plank & Edwards, 2011; Pyke, 2015 , but see 287 Humphries et al. 2012; Sims et al. 2012; Gautestad & Mysterud 2013) . Although no 288 movement paths had the TLW as its best model when all models were considered, support 289 for TLW increased when the CCRWs were excluded from the set of alternative models. 
301
The fact that we found support for CCRWs is unsurprising given that there is ample 
306
We found that CCRWs and the two null models were better than the TLW for the winter 307 movement of all caribou (Appendix S2). In contrast, previous studies found that the 308 movement of reindeer in spring and early summer was more consistent with the Lévy walk 309 than with null models (Mårell, Ball & Hofgaard, 2002; Edwards, 2011) . These differences 310 might be due to behavioural variation between subspecies or between wild and 311 semi-domesticated animals. They may also result from differences in the sampling scale, herbivores, which often rely on widely dispersed low-quality food rather than patches of 329 highly nutritional items (Senft et al., 1987) .
330
CCRWs were the best model for all grizzlies and were sufficient to explain the movement 331 paths of some individuals. We anticipated movement patterns consistent with a random 
360
The test of absolute fit revealed that the models we explored failed to accurately represent used was sampled at a coarse temporal scale (daily for caribou or every 4hrs for bears).
383
Thus, investigating movement paths with locations taken at a more frequent interval could 384 potentially increase the absolute fit of CCRWs. However, we showed previously that, for 385 polar bears, movement paths with locations taken every 30 min gave similar results: the 386 CCRW a was better than the TLW, BW, and CRW, but was insufficient to explain the Table 1 : Likelihood functions and number of parameters to estimate (k) for the five models.
For a description of the probability density functions: ψ t (l), v 0 (θ), φ(l), and v(θ), see Table   2 .
Model
Likelihood function k . For both phases, we are using a Poisson distribution, p i (r) and p e (r), for the state dwell time. See Table 2 for a description of the Poisson distribution p(r). Table 2 : Formulas for the probability density functions (PDFs) used in the models and the restrictions on their variables and parameters. The variables l and θ represent step length and turning angle, respectively.
Poisson p(r α) 
